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INTRODUCTION

The Alaska Division of Water was requested by the Alaska Division of Parks and Outdoor
Recreation (ADPOR) to evaluate two natural springs at Anchor Point, Alaska, for potential
use as public water supplies at the Anchor River State Recreation Area. The springs are
located on opposite sides of the Anchor River downstream of the new and old Sterling
Highway bridges over the river (fig. 1, fig. 2). The north spring is also known as spring
number 1 and the south spring is known as spring number 2, or the Steelhead spring. This
report presents the results of a one-day water-sampling and reconnaissance trip to the
springs, a review of the hydrogeology of the sites, and an evaluation of the suitability of
the springs as public water supply sources.
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GEOLOGIC SETTING

The geology of the Anchor Point area is characterized by Quaternary-age glacial and
alluvial deposits overlying continental clastic sedimentary rocks (sandstone, siltstone,
conglomerate, and coal) of the Tertiary-age Kenai Group (Reger, 1977). Kenai Group rocks
are exposed in the lower Anchor River valley and have been penetrated by a number of
water wells in the Anchor Point area.

The Anchor River is the predominant geomorphic feature in Anchor Point, occupying a
valley approximately 200 to 300 m wide incised approximately 30 to 40 m below the
surrounding uplands (fig. 2). The springs emanate from steeply-sloping valley walls and
flow overland towards the Anchor River. Uplands near the springs consist of sandy and
gravelly glacial outwash (R.D. Reger, oral communication, 1992) underlain by till,
glaciomarine or glaciolacustrine deposits, or sedimentary rocks. Gravel pits are located in
this outwash unit, and available records show that several wells in the uplands near the
springs tap unconfined aquifers less than 20 m deep. An aquifer test has been conducted
on one such well (Petrik and Munter, 1991).

WATER QUALITY
Field Sampling Procedures

Although no quality assurance plan was written prior to the sampling trip, field personnel
generally followed the sampling procedures of the U.S. Geological Survey (USGS, 1977).
Several on-site water quality measurements were made at the two springs. Water
temperature, dissolved oxygen concentration, and specific conductance were measured
with a Model 4041 Hydrolab that was pre- and post-calibrated in the office according to
the instrument’s maintenance instructions. The pH of the water was measured with a
Beckman ¢ 11 Ph meter that was calibrated on-site with standard buffers. Total alkalinity
was measured in the field by the incremental titration method with a Hach digital titrator
and Beckman ¢ 11 pH meter, according to Method 310.1 (pp 310.1-1 to 310.1-3) of the
U.S. Environmental Protection Agency (1983).
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Figure 1. Map showing location of Anchor Point, Alaska. Base map modified from Ecology and
Environment (1986).
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Figure 2. Location map of north and south springs (modified from Petrik and Munter, 1991).




Unfiltered, untreated spring water emanated from a PVC overflow pipe at both springs.
Labelled water bottles were filled by holding the bottles below the outlet of the PVC
overflow pipe. Water samples requiring on-site preservation were collected in samples
bottles that were pre-charged with preservative at Chemical and Geological Laboratory of
Alaska. Water samples were immediately placed in coolers filled with blue ice packs and
delivered to Chemical and Geological Laboratory of Alaska in Anchorage Alaska by Alaska
Division of Parks personnel.

Results and Discussion

Field measurements and notes are shown in Appendix A. The water from both springs
appeared to be odorless and colorless, and also showed low-turbidity. Both springs have
low water temperature, low specific conductance, low alkalinity, and high dissolved
oxygen saturation. Low alkalinity indicates that the springs have a poor ability to
neutralize acids. The Beckman pH meter, the most reliable of the two field pH
instruments, recorded a pH of 6.6 and 6.25 at the north spring and south spring,
respectively. Thus, both springs have acidic water.

Excluding combined radium-226 and 228, gross beta, strontium-90, and tritium, samples
were analyzed for all of the water quality contaminants that are listed in the Alaska
Drinking Water Regulations, Title 18, Chapter 80.070 of the Alaska Administrative Code
(Alaska Department of Environmental Conservation, 1991). The water quality analyses of
the two springs are shown in Appendix B.

The laboratory analyses indicate that both springs have good water quality. No water
qguality contaminant exceeds the primary maximum contaminant concentration level for a
public water system listed in the Alaska Drinking Water Regulations 18 ACC 80 (ADEC,
1991). The south spring field pH of 6.25 is the only contaminant that is outside the
secondary maximum contaminant concentration level range of 6.5 to 8.5 for a public
water system listed in the Alaska Drinking Water Regulations (ADEC, 1991).

The calculated hardness, based on milliequivalents per liter of calcium and magnesium, is
15 mg/l in the north spring and 24 mg/l in the south spring. Therefore, both springs have
soft water (Hem, 1985). The Langlier Index is negative at both springs, indicating that
spring water is somewhat corrosive to metal pipes. If metal pipes are used in a water
distribution system, the corrosive tendency of the water will deteriorate the metal pipes
over time and could produce higher dissolved metal concentrations in the water.

Water-type classification of the two springs, based on major ionic compositions, is shown
in a trilinear diagram (fig. 3). The springs have a similar water type. Both springs are
classified as mixed-cation bicarbonate water because no one cation predominates. The
total dissolved solid concentration in the north spring (44 mg/l) is only slightly lower than
in the south spring (69 mg/l). These low dissolved solid concentrations in both springs
suggest a short residence time of water in the aquifer.

INTERPRETATION OF SOURCES OF SPRING DISCHARGES

Both the north and south springs discharge ground water from shallow unconfined aquifers
underlying upland areas immediately upslope of the respective springs. The springs
occupy logical points of discharge for local ground-water flow systems in the aquifers, and
the water chemistry is characteristic of shallow ground water with relatively short
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residence time in the flow system. Recharge for the south spring occurs south of the
spring, and recharge for the north spring occurs north of the spring. Most recharge of the
ground-water systems supplying these springs probably occurs within 1 km of each spring.
The sparsity of wells in the area for mapping the water table, however, precludes a more
exact delineation of recharge areas.

S04+Cl a0

EXPLANATION
B south spring (south side of Anchor River)
® north spring (north side of Anchor River)

Figure 3. Water type classification of two springs at Anchor Point, Alaska. See figure 2 for locations of
Sorings.

The south spring is located about 35 m in elevation below the top of the bluff south of the
spring. The north spring is located about 10 to 15 m in elevation below the top of the
bluff north of the spring. These distances are good estimates of the maximum depths of

the aquifers supplying the respective springs.
SUITABILITY OF THE SPRINGS FOR WATER-SUPPLY DEVELOPMENT
The north and south springs were estimated to be discharging approximately 1.6 and 0.56

I/s (or 36,000 and 13,000 gallons per day), respectively, on February 4, 1992. Although
no other discharge estimates are available, the observed discharges are probably typical of
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wintertime low flows, and could be used for water-system design purposes. Current
water quality is acceptable for drinking water purposes.

The aquifers supplying the springs may be vulnerable to contamination because of their
shallow depth and absence of confining units. Kenai Peninsula Borough plat maps show
the presence of numerous platted lots that are upgradient and within 0.5 km of the south
spring. These lots are long-term potential sources of contamination. Upgradient of the
north spring, lower density development has occurred close to the springs. Further north
(greater than 0.5 km to the north), denser development has occurred.

The potential for contamination of both springs is similar to potential contamination threats
to ground-water wells throughout similarly developed areas on the Kenai Peninsula where
water table aquifers are widely used. Although development structures and monitoring of
the springs may best be designed by considering the springs themselves as surface water,
long-term protection of recharge areas for the springs is probably best accomplished by

regarding the spring water as ground water because ground water is what feeds the spring
discharges.

Two known sources of benzene contamination occur north of the Anchor River at Anchor
Point. ADEC (1988) delineated a benzene plume northeast of the north spring that
appears to be too far east to present a threat to water quality of the north spring. Rozak
and ACES (1 992) show a plume located about 0.9 km north of the north spring. The
leading edge of the plume is currently, as of 1992, about 60 m from the source of
contamination. This plume could be in the recharge area for the north spring, but is
probably far enough away that dilution and degradation of the harmful contaminants in the
plume would occur before they reach the north spring. These two plumes illustrate that
older developed areas located north of the north spring may have a greater potential for
contamination of ground-water from fuel components or other contaminants than newer
residential areas to the south.
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APPENDIX B

Laboratory Results

(Note: Steelhead spring = south spring
and Division of Parks spring #1 = north spring)
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CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

1

Chenlab Ref.f 92.0440 Sample 8 1 Matrix: WATER

Client Sanple ID ¢ STEELHEAD SPRING ANCHOR POINT

PWSID - Uk
Collected D MB4 92 € 11:32 has.
Received : FEBS 92 € 09:10 hrs.

Presexved with : AS REQUIRID

Analysis Completed . PEB13 92

"Client Neme - :AE PARES "
Cltent k c t :AKDPEAP

POt -
Regt :

Ozdexed By :SID RICHIRDS

Send Reports to:

5638 B STREET ANCHORAGE, ALASKA 9951 8 TELEPHONE (907) '562-2343 FAX: (307) 561 5301
ANALTSIS RESULTS for INVOICE § 50908 -

PO3 :NONE RECEIVED

Leboratory Supexvisor : STEPRIN C. EDE 1)AK PARKS
Released By : W; W 2)

Paraneter Results DOnits Kothod Allowable Linits
TNORGANIC CHENICALS/TITLE 18 n/a n/a n/a
ARSENIC ¥D(0.0005) ng/1 ASIN D2972 0.05 maxinu
BARTOM ND(0.050) ng/1 EPA 200.7 1.0 maxinum
CADMIUN ND(0.6005) ng/1 EPA 213.2 0.010 maxim
CHROMIUM ND(0.005) ng/l EPA 218.2 0.0s maxims
FLUORIDE ¥D{0.10) ng/l EPA 340.3 2.4 maximum
LEAD ¥(0.005) ng/1 EPA 239.2 0.0s maximu
MERCURY ND(0.0002) ng/1 SN14 301AVI 0.002 maxim
NITRATE-¥ Np(0.10) ng/1 EPA 353.2 10 masri man
SELENTON ND(0.0005) ng/l ASTN D3859 0.01 maximu
SILVER ND(0.604) ng/1 EPA 2722 0.05 maximu
TORBIDITY 0.08 mu EPA 180.1 1.0 maximum
CALCION 6.1 ng/1 EPA 200.7°ICP
MAGNESIUN 2.1 ng/1 EPA 200.7°ICP
POTASSION 1.1 ng/1 EPA200.7°ICP
SILICON 8.7 ng/1 EPA200.7°ICP

v
Sample  ROUTINE SAMPLE COLLECTED BY: MARY A. MAURER.
Remarks
16 Tests Pexrformed o Ses Special Instructions Above UA=Unavailable

ND- None Detected
NA= Not Analyzed

« * Ses Sanple Renarks Above

LT~Less Then. GI=Creater Than

@SGS Member of the SGS Group (Société Générale de Surveillance) ~12-



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING C.O.

5633 B STREET ANCHORAGE ALASKA 99518 - TELEPHONE (907) 562-2343 FAX: (907) 56! 5301

llll.TSIS HSUI.IS for IIVOIC! ' 50903 )
Chenlab Bef .8 92.0440 Sample $ 2 Matrix: WATER

Client Semple 1D : SYRELHEAD SPRING ANCHOR POINT - ' ° Client Wané ~:AK PARKS

PWSID : U Client Acet :AKDPEAP

Collected 1P 4 92 ¢ hrs. BP0t : PO8 :NONB RECEIVED

Received : JE8 5 92 ¢ 09:10 hrs. Reg! :

Preserved with : AS REQUIRED Ordered By :SID RICHARDS

Analysis Completed : FEB 12 92 Sand Rapottr to:

Laboratory Superyi --STEPHEN C. EDE 1)AE PARES

Released By : W/ J: %/ 2)

Paranster Results Units Nethod Allowable Linits

ORGANIC CRBNICALS-TITLE 18 n/a n/a n/a
ENDRIR ¥D{0.0002) ng/l EPA 508 0.0002 maxt
LINDANE ¥D(0.0002) wg/l EPA 508 0.004 maxin
METHOXYCHLOR ¥D(0.002) m/1 EPA SOB 0.1 maximm
TOXAPHENE ND(0.002) ng/l EPA 508 0.005 maxim
2,4-D W(0.002) ng/l EPAS1S.1 0.1 maximm
2,4,5-1P SILVEX ¥D(0.0002) ng/1 EPA 515.1 0.01 paximu

Sanple  ROUTINE 3AMPLR COLLECTED Bi: MARY A. MAURER.

Remarks:
7 Yests Performed . See Special Instructions Above Uk~Onavailable
ND= None Detected ** See Sample Remarks Above
NA= Rot Analyzed LI-Leas Than. GI=Greater Than

@SGS Member of the SGS Group (Société Générale de Surveillance) -13-



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

m .

5633 8 STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 562-2343 “FAX: (907) 561 -5301

lllLYSIS RESULTS !ox Tvorce ¢ 50903 .
‘Chealab Ref.$ 92.0440' Sample $ 3 Matrix: WATER °

Client Sample ID : STEEEEAD SPRING ANCHR POINT ~~ - Clieit'Name :AK  PARKS

PWSID ;A Client Acet :AKDPEAP

Collected T JED 4 92 & 11:33 hrs. 3POR : PO :NONI RECEIVED

Received D TEB 5 92 ¢ 09:10 hxs. Regd :

Presexved with : AS REQUIRID Ordered By :SID RICHARDS

Analysis Completed  : FEB 13 92 Send Reports to:

Laboxatory Swepvisor : P?l C. EDE 1)AK PARKS

Released By : - 2)
Parameter : Results Onits Nethod Allowable Linits
SECOND CONTANINANTS-TIILE 18 n/e n/a n/a
CHLORIDE 7.1 ng/1 SNAGED407A 250
TRUE COLOR IT5 PCD SM16ED204A 15 ynits
COPPER ¥D(0.013) ng/1 EPA200.7A 1
LANGLIER INDEX ¢ 40 degrees [ -2.61 SM14ED203
LANGLIER INDEX ¢ 140 degrees -1.53 SN14ED203
FLUORIDE ND(0.10) ng/l EPA34G.3 4.0
POANING AGENT, WAS ¥p(0.10) ng/ 1 SMi6EDS12B 0.5
IRON 0.036 ng/1 EPA200.7A 0.3
NANGANZSE ¥D(0.013) /1 EPA200.7A 0.05
ODOR N0 ODOR TON SM16ED207 3
pl 6.90 units EPAL50.1 65 « 85
SODIUN 7.7 ng/1 EPA200.7A 250
SULFATE 4.4 ng/1 EPA375.4 250
TOTAL DISSOLVED SOLIDS 69 ng/ 1 EPA160.1 500
ZINC ¥D(0.025) ng/l EPA200.7A 5

Sample  ROUTINE SAMPLE COLLECTED BY: MARY A MAURER. DUPLICATE TAG MARKED
Renarks: g:lﬂ!blg 1131 HRS. WEGATIVE LANGLIER INDEX INDICATES CORROSIVE

16 Tests Performed « See Special Instructions Above UA=Unavailable
ND- None Dotected « o Ses Sample Remarks ...,
HA- Not Analyzed [Tsless Than, GT=Greater Than

@SGS Member of the SGS Group (Seciété Générale de Surveillance) 44 .



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

\ 5633 B STREE‘I’ mcnomee ALASKA 99513 TELEPHONE (907) 5622343 FAx (907) 561 -5301

musxs RESTLTS for INVOICE § 50903
Chenlab Ref.§ 92.0440 Sanple ¢ 4 Matrix: WATER

Client Sangle ID ¢ STRELHZAD SRING .ANCHOR POINT = . Client Name :AK PARES
PWSID : UA Client kct :AEDPKAP
Collected : PEB 4 92 @ 11:35 hrs. PO% : Pot :NONE RECEIVED
Received :PEB 5 92 @ 99:10 hrs. Regt :
Preserved with : AS REQUIRED Ordered By :SID RICHARDS
Analysis Completed :PEBG M Send Reports to:
Laboratory Supervisor : STEPHEN C. EDf 1)AK PARKS
Released By : W pod %/ . 2)
Parameter Results Units Nathod Allowablr Linits
T07AL TRIHALOMETHANES n/a n/a EPA 5011 n/a
CHLOROZORM ¥D(0.0010) ng/1 EPASOL .1
BROMODICELORONETHANE ¥D(0.0010) »g/1 EPASOL1
CHLORODIBROMOMETHANE ¥D(0.0010) ng/1 EPASOL.1
BRONOPORN (0. 0010) ng/l EPASOL.1
T0TAL TRIHALOMETHANES ¥D{0.0010) ng/1 EPASOL. 1 0.10 mg/1

Sample  ROUTINE SAMPLE COLLECYED BY: MARY A. MAURER.

Remarks
6 Tests Pexrformed o See Special Instruetions Above Uh=Unavailable
ND- ¥one Detected 9 8o Sample Remarks Above
NA= Not Analyzed LT-Less Than. GI-Greater Than

QSGS Member of the SGS Group {Société Générale de Surveillance) - 156 -



'

CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

HHJSIS IISUI‘!S fot IWOIC! $ 56903

5633 B STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 562-2343 FAX (907) 561-5301

@SGS Membei of the SGS Group (Société Générale de Surveillance)

-16 -

Chenlab Rof.$ 92.0440 Sample & 5 Matrix: WAIER
Client Sample ID : STERLEEAD SPRING ANCEOR POINT “Client Name :AK PARES
MSID ) Client kct :AKDPEAP
Collected . PEB 4 92 ¢ hrs. Bpot PO% :NOND RECEIVEL
Received . PEB S 92 4 09:10 hrs . Regt :
Presexved with : AS REQURED Ozdered By :SID RICHARDS
Analysis Completed @ FEB 6 92 Send Reports {0
Laboratory Supervis E!l C. EDE 1)AK PARKS
Released By : _ %// 2)
Paraneter ’ Results Units Nethod Allowable Linits
VOLAYILE ORGANIC CHEMICALS n/a n/a EPAS02.2/524.2 n/a
1,1,1 TRICHLOROETHANE ¥D(0.0010) ng/L EPAS02.2/524.2 0.200
1. 1DICHLOROETHYLERE WD(0.0010) ng/L EPAS(2.2/524.2 0.0070
1,2 DICHLOROETHANE ¥D(0.0010) ng/L EPA502.2/524.2 0.0050
CARBON TETRACHLORIDE ¥D(0.0010) ng/L EPAS02.2/524.2 0.0050
VINIL CHLORIDE . ¥D(0.0010) ng/L IPA 502.2/524.2 0.0010
BENZENE ¥D(0.0010) ng/lL  EPA 502.2/524.2 0.0050
1,4-DICELOROBENZENE ¥0(0.0010) ng/L  EPA 502.2/524.2 0.0750
TRICHLOROETHYLENE +ND(0.0010) ng/l EPA 502.2/524.2 0.0050
TTEM ¥D(0.0010) ng/L EPAS02,2/524.2 0.100
BROMOBENZENE ¥D(0.0010) ng/L EPAS502.2/524.2
BROMOCHLOROMETHANE ¥D(0.0010) ng/L EPAS02.2/524.2
BROMODICHLOROMETHANE ¥D{0.0010) ag/L EPAS02.2/524.2
BROMOEORN m(0.0010) ng/L EPA 502.2/524.2
BROMONETHANE ND(0.0010) »g/l EPAS02.2/524.2
n-BUTYLBENZENE ¥0(0.0010) ng/lL EPAS02.2/524.2
SEC-BUTYLBENZENE ¥D(0.0010) wg/L EPAS02.2/524.2
TERT-BUTYLBENZENE ¥D(0.0010) wg/L EPA 502.2/524.2
CHLOROBENZENE ND{(0.0010) ng/L EPA 502.2/524.2
CHLORODIBRONOMETHANE ¥D(0.0010) wg/L EPL 502.2/524.2
CHLOROETHANE ¥0(0.0010) ng/L IPA 502.2/524.2
CHLOROZORN ¥D(0.0010) mg/L  EPA 502.2/524.2
CHLOROMETHANE ¥D(0.0010) ag/L EPA 502.2/524.2
1. 2 DIBROMO-3-CHLOROPROPANE m(0.0010) ng/L EPA 502.2/524.2
o-CHLOROTOLUENE ¥D(0.0010) /L EPA 502.2/524.2
p-CHLOROTOLUENE ¥0(0.0010) mg/L  EPA 502.2/524.2
DIBROMONETHAKE ¥0{0.0010) wg/L EPA 502.2/524.2
w-DICHLOROBENZENE ND(0.0010) wm/l  EPA 502.2/524.2
o-DICHLOROBENZENE -¥D(0.0010) ng/L EPA 502.2/524.2
DICHLORODIZLUOROMETHANE ¥(0.0010) ' wmg/L IPA 502.2/524.2
1,1-DICHLOROETHANE ¥D(0.0010) ng/L EPA 502.2/524.2
¢is-1,2-DICHLOROETEYLENE ¥D(0.0010) wg/L EPAS02.2/524.2
trans-1,2-DICHLOROETHILENE ND(0.0010) ng/L EPAS02.2/524.2
DICHLOROMETHANE ND(0.0010) ng/L EPAS502.2/524.2



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

5633 B sTREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562.2343 FAX: (307) 561-5301

AALISIS NESULTS for INWOICE # 50903 ng</
Chenlab Ref.$ 92.8440 Sample # 5 Matrix: WATER

f

1,2-DICHLOROPROPANE C 0T m(0.0010)  Tmg Ik se2afsasz |
1,3-DICHLOROPROPANE ¥D(0.0010) ng/L  IPA 502.2/524.2
2,2-DICHLOROPROPANE ¥(0.0010) ng/lL  EPA 502.2/524.2
1,1-DICHLOROPROPENRE WD(0.0010) ng/L EPL 502.2/524.2
1,3-DICHLOROPROPENE ¥D(0.0010) ng/L ZPA §02.2/524.2
ETBYLBENZENE WD(0.0010) ng/L  BPL 502.2/524,2
ETHYLENE DIBROMIDE (EDB) ¥0(0.0010) mg/L  EPA 502,2/524.2
PLUOROTRICHLORONETEANE ¥D(0.0010) mg/L  BPA 502.2/524.2
HEXACHLOROBUTADIENE ¥D(0.0010) mg/L  EPA 502.2/524.2
ISOPROPYLBENZENE ¥D(0.0010) ng/L EPAS02.2/524.2
p-1SOPROPYLTOLUENE ¥D(0.0010) ng/L  EPA $02.2/524.2
NAPTHALENE ¥D(0.0010) wg/L  BPA 224942
n-PROPYLBEN2ENE ¥D(0.0010) ng/L EPA §02.2/524.2
STYRENE ND(0.0010) ng/L BPAS02.2/524.2
1,1,1,2-TETRACHLOROETHANE ND(0.0010) ng/L EPAS02.2/524.2
1,1,2,2-TRTRACHLOROETHANE ND(0.0010) ng/L  BPA 502.2/524.2
TETRACHLOROETHYLENE ¥D(0.0010) ng/lL  EPA 502.2/524.2
TOLDENE ¥D(0.0010) »g/L EPAS502.2/524.2
1,2,3-TRICLOROBENZENE ¥D(0.0010) ng/L EPA 502.2/524.2
1,2,4-TRICHLOROBENZENE ¥D(0.0010) ng/L EPAs02.2/524.2
1,1,2-TRICHLOROETHANE WD(0.0010) »g/L  EPA 502.2/524.2
1,2,3-TRICRLOROPROPANE ND(0.0010) ng/L EPA 502.2/524.2
1,2,4-TRINZTEYLBENZENE ¥D(0.0010) ag/l  BPA 502.2/524.2
1,3,5-TRINETHYLBENZENE HD(0.0010) ng/L EPAS02.2/524.2
p & » XTLEWE ND(0.0010) ng/L EPAs02.2/524.2
o-TILENE ND(0.0010) ng/L EPAS02.2/524.2

Sample  ROUTINE SAMPLE COLLECTED BY: MARY A. MAURER.

Ronarks : .
60 I est S Performed ¢ See Special Imstructions Above UksUnavailable
MD- Mone Datrctad .= Ses Sample Remarks Abovs
M- wot Analyzed LT-LessThan, GT=Greater Than

@SGS Member of the SGS Group (Société Générale de Surveillance) .17 -



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

-
- -
- o e

[ AEEEEEA 5633 B STREET ANCHORAGE, ALASKA 99518 TELEPHONE (907) 5622343 FAX: (907) 561-5301

ANMLYSIS BESOLTS for -INVQICE § S0903
Chemlab Ref .3 92.0440 Sample ¢ 6 Matyix: WATER

Client Sample ID : STEELEEAD SPAING AMCHGR POINT " Cldent Name ~ :AK PARES -

PWSID - OA Client Acet :AKDPEAP
Collected 1 a hrr. BPOS : PO :NONL RECEIVEL
Received : IEB § 92 ¢ 89:10 hrs.

Reqt :

Praserved with : AS REQUIRED Ordered By :5ID RICHARDS

Analysis Completed send Reports to:

Laboratory Supervisor : STEPHEN C. EDE 1)AK PARES
Released By : é_ %_/ 2)

Paraneter Results Units Nathod Allowable Limit s

TOTAL COLIPORN 0 c01/100 a1

Sample  ROUTINE SAMPLE COLLECTED BY: MAR! A. MAURER. MD TAG POR THIS SANPLE.

Remarks:
1 Tests Pexformed . Ses Special Instructtons Above Uh-Unavailable
ND. Won. Detected « * See Sample Remarks Above
NAe Not Analyzed LI-Less Than, GleGreater Than

@SGS Member of the SGS Group {Société Géndrale de Surveillance) -18-



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

ey 5633 B STREET ANCHORAGE. ALASKA 99516 TELEPHONE (907) 562-2343 FAX: (907) 561-5301

ANALYSIS RESULTS for INVOICE § 50903
Chemlab Ref.$ 92.0440 Sample § 7 Matrix: WATIR

Client Sample |D : STEELHEAD 3PRING ANCHOR POINT (et Name : AN PARKS

PWSD ;0 Client Acet : AKDPEAP

Collected : EB3 4 92 ¢ 11:34 hrs. P08 : PO: :NONE RECEIVED
Received : PEB 592 ¢ 09:10 hrs. Regt :

Preserved with ! AS REQUIRED Ordered By :SID RICHARDS

Analysis Completed : MAR 7 92 Send Reports to:

Laboratory Supervisor : STEPHEIN C. EDE AR PARKS

Released ly : /W 2)

LIETE RS LRR ISR LAY ISR R YRR IR AR R R Y R0 ARl R il il Rllddlli Rl gl ilslldl s iR ld Ryl liRllaR R Xl Rl R0 R iRt llliilltE

Parameter Results Units Method Allowable Limits

---------------------------- - o - - oo -

GROSSALPHA 0.2 +/- 0.3 pCi/L EPA 900.0 15

\:E.;@EWE

MAR 25 1992
D.P.OR.
DESIGN & CONSTRUCTION

Sample  ROUTINE SANPLE COLLECTED BY: MARY A. MAURER.
Remarke: SAMPLE ANALIZED BY CHIN HILL, BEDDING. CALIFORNIA.

1 Tests Performed . See Special Instructions Above UhsUnavailable

ND- None Detected ** See Sample Remarks Above

NA- Not Analyzed [T=Less Than. CT-Greater Than

@SGS Member of the SGS Group (Société Générale de Surveillance) 19 -



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

. ANLYSIS nsms for nwom 3 '$0903
Chenlab Ref.$ 92.0440 Sample $ 8 Matrix: WATER

5633 B STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 562- 2343 FAX: (907) 561-5301

Client Sample | D : DIV . PARES SPRING #1 ANCEOR POINT Client Name  :AK PARKS

PWSID ) Client kct :AEDPEAP

Collected : TEB 4 92 ¢ 14:42 hrs. BPO% pod :¥our RICEIVED
Received © PEB 5 92 ¢ 09:10 hre. Regh :

Preserved with : ASREQUIRED Ordered By :SID RICHARDS

Analysis Compleed :7EB 1392 Send Reports to;

Laboratory Supervisor : STEPHEN C. EDE 1)AK PARKS

Released By : < . M/ )

Parameter ' Results Unita Method AllowableLinits
INORGANIC CHEMICALS/TITLE 18 n/a n/a n/a
ARSENIC ¥D(0.0005) g/l ASTN D2972 0. 05 maximu
BARIOM ¥D(0.050) ng/1 &PA 200.7 1. 0 paximum
CADMIUN ND(0.0005) ng/1 EPA 2132 0.010 paxim
CHROMIUN ¥D(0.005) ng/l EPA 2182 0.05 naximu
FLUORIDE ¥D(0.10) ng/1 EPA 3403 2.4 paximm
LEAD ¥0(0.005) ng/1 EPA 2392 0.0s maximu
MERCURY ¥D{(0.0002) ng/l SNt4 J01AVI 0.002 maxim
NITRATE-N 0.66 ng/1 EPA 3532 10 maximm
SELENIUK ¥D(0.0005) ng/l ASIN 03859 0.01 maxim
SLVER WD(0.004) ng/l &PA 272.2 0.0s naxim
TURBIDITI 0.09 ¥ EPA 1801 1.0 maximun
CALCION 3.6 g/l EPA200.7°ICP
NAGNESIUM 1.5 ng/1 EPA200.7°1CP
POTASSION 1.1 ng/} EPA200.7°1CP
SILICON 6.2 g/l EPA200.7*1CP

. Sample
Remarks:

ROUTINE SANPLE COLLECTED BX: MARYT A. MAURER.

1 6 Yests Performed
ND- None Detected
RA= Not Analyzed

@ SGS Member of the SGS Group  (Société Générale de Surveillance)

« o Special Instructions Above
« See .o, Remarks Above
LI«Less Than, GI=Greater Then

DA-Unenilable

+ 20 -



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

-
£

"""" \ 5633 8B STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301

HILYSIS lBSUUS £or IMICI ' 50903
Chenlab Ref.$ 92.0440 Sanple § 9 l(atxix WATER

Client Sesple | ©  : DIV. PARES SPRINC $1° ANCBOR POTNT . “CliemtBme  :AK PARKS’ v
PWSID U client kct :AKDPEKAP
Collected : ] hrs. MPO% PM :NONE RECEIVED
Received : FBB S 92 ¢ 09:10 hrs. Regt :
Preserved with : AS REQUIRED Ordered By :SID RICHARDS
Analysis Completed  : FEB 12 02 Send Reports to:
Laboratory Supervisor : SIEPHEN C. EDE 1)AE PARES
Released By : Wx/ & @/ . . 2)
Paraneter Results Units Nethod Allowable Limits
ORGANICCHEMICALS-TITLE 18 n/a n/a n/a
ENDRIN ¥D(0.0002) ng/1 EPA 508 0.0002 maxi
LINDANE ¥D(0.0002) ng/1 EPA 508 0.004 maxim
NETHOXTCHLOR WD(0.002) ng/1 EPA 508 0.1 maximm
TOXAPHENE ¥D(0.002) ng/1 EPA 508 0.005 maxim
2.4D ¥0{0.002) ng/1 EPA 515.1 0.1 paximm
2,4,5-1P SILVEX WD(0.0002) ng/1 EPA 515.1 0.01 maximu

Sanple  ROUTINE SANPLE COLLECTED BY: MARY A. MAURER. NO IAG FOR THIS SAMPLE.

Remarks:
7 Tests Performed o See Special Inmstxuctions Above Uk=Dnavailable
ND- None Detected ** Se¢ Janple Remarks Above
NA= Not Analyzed L1<Less Than, CT-Greater Than

@SGS Member of the SGS Group (Sociétd Génerale de Surveillance) -21-



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

aw
-

Cliont Saq)h ID : DIV. PARKS SPRING 31
PWSID O
Collected : PEB 492 ¢ 14:41 has.

Received

Preserved with : AS REQUIRED

- FEB S 92 € 09:10 hxs.

o MHSIS RESULI‘S £oz IINOIC! 't 50903

Chenlab Ref.$ 92,0440 Sanple # 10 Matrix: WATER

" ANCHOR POINT '

" "Client Wame :AE PARES
Cltent kCct :
308 :
Reqt :

m 5633 B STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 562-2343 FAX (907) 561-5301

POt :NONE RECEIVED

Ordered By :SID RICHARDS

Analysis Completed  : FEB 13 92 Send Reports to:
Laboratory Super : STEPHER C. EDE 1)AK PARES
Released By : % C. Gt~ 2)

Paraneter Results Units Nethod Allowable Linmits
SECONDCONTAMINANTS-TITLE1S n/a n/a n/a
CHLORIDE 6.8 ng/l SN16ED407A 250
TRUE COLOR ITs PCU SN16ED204A 15 units
COPPER ND(0.013) g/l EPA200.7A 1
LANGLIER INDEX € 48 degrees -2.06 SM14ED203
LANGLIER INDEX 8 140 degrees f -3.14 SM14ED203
FLUORIDE (0. 10) ng/1 EPA340.3 4.0
POAMING AGENT, WAS ¥D{6.10) ng/l SN16EDS12B 0.5
IRO¥ ND(0.025) ng/1 EPA200.7A 0.3
MANGANESE ND(0.013) ng/1 1PA200.7h 0.05
ODOR NO ODOR 108 SK16ED207 3
pH 6.37 units EPA150.1 65 » 85
SODIUM 6.4 ng/l IPA200.72 250
SULFATE 3.2 ng/l CPA37S.4 250
TOTAL DISSOLVED SOLIDS 44 ng/l IPA160.1 500
ZINC ND(0.025) ng/1 BPA200.7A 5

Sample  ROUTINE SAMPLE COLLECTED BY: MARY A, MAURER. DUPLICATE TAG NUKED
Remarks: SANPLED AT 1443 HRS.
16 Tests Performed . Ses special Instructions Above Uk-Unavailable
¥D- None Detected ** Sce Sample Remarks Above
NA= Not Analyzed LI-Less Than, GT-Greater Than
@SGS Member of the SGS Group (Société Gérérale de Surveillance) |, 22 .



CHEMICAL & GEOLOGICAL' LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

56338 STREET ANCHORAGE ALASKA 99518 TELEPHONE (907) 5622343 FAX; (907) 561-5301

" ANALYSIS stm.rs for INVOICE § 50903
Chemlab Ref.§ 92.0440 Sample ¢ 1 1 Matrix: VATER

Client Sample ID : DIV. PARKS SPRINC $1 ANCBOR POINT . Client Name :AK PARES

PWSID : UA Client kct :AKDPRAP

Collected : TED 4 92 € 14:46 hrs, P08 : POS :NONT RECEIVED
Recedved : IEB's 92 € 09:10 hrs. Regt :

Preserved with : AS REQUIRZD Ordered By :SID RICHARDS

Analysis Conpleted : TE} 6 92 sand Reports to:

Laboratory Supexvisoy : SYEPHEN C. EDE 1)AK PARES
Released By : c, % ! . . 2) .

Paxamtrx ' Reaults Units Method Allowable Limi ts

TOTAL TRIEALOMETHAMES n/a n/a IPA 501.1 n/a

CHLOROZORM ND(0.0010) ng/l EPASO1. 1

BRONODICHLOROMETEANE ND(0.0010) g/l EPASOL.1

CHLORODIBROMOMETHANE ND(0.0010) ng/1 EPASOL.1

BROMOFORM ND(0.0040) ng/1 EPASOL .1

TOTAL TRIHALOMETHANES ¥D(6.0010) ng/1 EPASOL.1 0.10 mg/1
Sample  ROUTINE SAMPLE COLLECIED BY: MART A. MAURER,
Renarks:

6 Tests Performed . See Special Instructions Above Uh<Unavailable

« * See Sanple Renarks Above
LT=less Than, GI=Greater Than

WD+ None Detected
NAs Not Analyzed

@SGS Member of the SGS Group (Société Généraie de Surveillance) .23 .



A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

CHEMICAL & GEOLOGICAL LABORATORY

s
-
-

. 5633 B S‘mEET ANCHORAGE A(.ASKA 99518 . TELEPHONE (907) 5622343 FAX: (907) 561-5301
" ANALISIS RESULTS for INVOICE s 50903 '

Chenlab Ref.3 92.0440 Sample § 12 Matrix: WATER
Client Sample | D : DIV. PARES SPRING §1  ANCHOR POINT Client MNan :AK PARKS
PWSID . OA Client lcct :ARDPEAP
Collected PBB4 92 ¢ $4:51 hr. 10 POt :WORE BBCRI \BL
Received © TEB § 92 ¢ 09:10 krs. Regh :
Presexved Wi th : AS REQUIRED Ordexred By : S| D RICHARDS
Analysis Conpleted  : FEB 6 92 Send Reports {0
Laboratory Superviser :, STEPHEN C. EZDE 1)AK PARES
Released By : . 2)
Parameter Results Units Mathod Allowable Linits
VOLAI | LB ORGANIC CHENICALS o/a n/a EPA 502.2/524.2 n/a
1,1,1 TRICELOROETHANE ND(0.0010) ng/L EPAS02.2/524.2 0.200
1. 1DICHLOROBTHYLENE ¥D(0.0010) ng/L EPA 502.2/524.2 0.0070
1,2 DICHLOROETHANE ND(0.0010) ng/L EPA 502.2/524.2 0. 0050
CARBON TETRACHLORIDE HD(0.0010) ng/l  EPAS02.2/524.2 0.0050
VINYL  CHLORIDE ¥D(0.0010) ng/L EPAS02,2/524.2 0.0010
BENIENE ND{0.0010) ng/L EPA 502.2/524.2 0.0050
1,4-DICHLOROBENZENE ND(0.0010) ng/L EPA 502.2/524.2 0.0750
TRICHLOROETHYLENE ND(0.0010) ng/L EPA 502.2/524.2 0.0050
TIEN ND(0.0010) wy/L EPA §02.2/524.2 0.100
BRONOBENZENE ND(D.0010) ng/L BPAS02. 2 S24.2
BROMOCHLOROMETHANE ND(0.0010) ng/L EPA 502.2/524.2
BROMODICHLOROMETHAKE ND(0.0010) ng/L EPAS02.2/524.2
BROMOZORM ¥D(0.0010) ng/L EPAS02.2/524.2
BROMONETHANE ND(0.0010) ng/L EPL 502.2/524.2
n-BUTYLBERZENE ¥0(0.0010) ng/L EPA 502.2/524.2
SEC-BUTYLBENZENE ND(0.0010) ng/L LPA 502.2/524.2
TERT-BUTYLBENIENE ¥D(0.0010) ng/L CPA  S02.2S24.2
CHLOROBENZENE ¥D{0.0010) ng/L EPA 502.2/524.2
CHLORODIBROMOMETHANE ¥D(0.0010) ng/L PA 502.2/524.2
CHLOROETHANE ¥D{0.0010) ng/L IPA $02.2/524.2
CHLOROZORM ¥D{0.0010) mg/L  IPA 502.2/524.2
CHLOROMETHANE ¥D{0.0010) /L EPA 502.2/524.2
1,2 DIBRONO-3-CHLOROPROPANE ¥D(0.0010) ng/L BPAS02.2/524.2
o-CHLOROTOLUENE ¥D(0.0010) /L BPA 022 S24.2
p-CHLOROTOLUENE ¥D(0.0010) ag/lL  EPA 502.2/524.2
DIBROMOMETHANE ¥D(0.0010) ng/L EPA 502.2/524.2
n-DICHLOROBENZENT (0.0010) ng/L IPA 502.2/524.2
o-DICHLOROBENZENE ¥D(0.0010) ng/L BPA  S02.2fS24.2
DICHLORODIFLUOROMETHANE ND(0.0010) ng/L BPAS02.2/524.2
1,1-DICHLORORTHANE WD(0.0010) ng/L EPA $02.2/524.2
cis-1,2-DICHLOROEYRYLENE WD(0.0010) /L BPAS02.2/524.2
trans-1,2-DICHLOROETRYLENE ¥D(0.0010) ng/L EPAS02.2/524.2
DICHLOROMETHANE ND(0.0010) ng/L EPAS02.2/524.2

@SGS Member of the SGS Group (Société Générale de Surveillance)
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CHEMICAL & GEOLOGICAL LABORATORY.

A DIVISION OF COMMERCIAL TESTING 81 ENGINEERING CO.

5633 B STREET ANCHORAGE ALASKA 99518 . TELEPHONE (907) 5622343 FAx (907) 561-5301

AALYSIS RESULYS-for THVOICE $ 50903 . ,W P
Chanleb Ref.# 92. 0440 Sample 4 12 Matrix: WAYER

1,2-DICHLOROPROPANE ' ' " im(0.0010) m/L. IR 502.2/524.2
1,3-DICHLOROPROPANE {0.0010) ag/L  EPA 502.2/524.2
2,2-DICHLOROPROPANE WD(0.0010) wg/L EPA 502.2/524.2
1,1-DICHLOROPROPENE ¥D(0.0010) ng/lL  ERA 502.2/524.2
1,3-DICHLOROPROPENE ND(0.0010) ng/lL  EPA 502.2/524.2
ETHYLBENZENE ¥0(0.0010) wg/L  EPA 502.2/524.2
ETHYLENE DIBROMIDE (EDB) ND(0.0010) w/lL  EPA S02.20524.2
FLUOROTAICHLOROMETHANE ¥D{0.0010) ng/L EP) 502.2/524.2
HEXACHLOROBUTADIZNE : ¥D(0.0010) m/L  EPA $02.2/524.2
ISOPROPYLDENZENE ¥D(0.0010) mg/L  EPA 502.2/524.2
p-ISOPROPYLTOLUENE ¥D(0.0010) ng/lL  EPA 502,2/524.2
WAPTHALEME ¥D(0.0010) ng/L  IPA 502.2/524.2
n-PROPYLBENZENE ¥D(0.0010) ng/L  BPA 502.2/524.2
STYRENE ND(0.0010) ng/L  EPAS02,2/524.2
1,1,1,2-TRIRACHLOROETHANE ND(0.0010) mg/L  EPA 502.2/524.2
1,1,2,2-TETRACHLOROETHANE ND(0.0010) ng/L BPA 502,2/524.2
TETRACHLORORTHYLENE N¥D(0.0010) »g/L  EPAS02,2/524.2
TOLUZNE .- ¥0{0.0010) ng/l  EPAS02.2/524.2
1,2,3-TRICLORODEMZENE ¥D{0.0010) mfl  EPAS02.2/524.2
1,2,4-TRICHLOROBRNZENE ¥D(0.0010) wg/L  EPAS02,2/524.2
1,1,2-TRICHLOROZTHANE ND(0.0010) m/l  EPAS02.2/524.2
1,2,3-TRICHLOROPROPANE ¥D(0.0010) ng/l  IP 502.2/524.2
1,2,4-TRINETRYLBENZENE ¥D(0.0010) mo/lL  EPA 502.2/524.2
1,3,5-TRINETHYLBENIENE ¥D(0.0010) ng/l.  EPAS02.2/524.2
p & m XTLENE ¥0{0.0010) ng/L  EPAS02.2/524.2
o-XTLENE ¥D(0.0010) ng/L  EPAS02,2/524.2

Sample  ROUTINE SAMPLE COLLECTEDDPY: MART A. NAURER.

Remarks:
60 Tests Performed . See Special Instructions Above UA-Unavailable
ND- None Detected ** Ses Sample Renarks Above
NA= Not Apalyzed LY-Less Than, GT-Grester Than
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CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

‘5633 B STREET . ANCHORAGE, ALASKA 99518 TELEPHONE (607) 562:2343 FAX: (907) 561-5301

AMALYSIS RESULTS for INVOICE § 50903
Chenlab Ref .8 92. 0440 Sanple # 1j Matrix: WATER

Client Sample 1D : DIV. PARKS SPRING $1 ANCHOR POINT " Clent Fame :dE PARKS

PWSID i/} Client kct : AEDPEAP

Collected ; ¢ hrs. 132 POt :NONE RECEIVED
Received : PEB 5 92 e 09:10 hrs. Regt :

Preserved with  AS REQUIRED Ordered By :SID RICHARDS

Analysis Completed : PEB 6 92 Send Reports to:

Laboratory Supervisor : STEPHEN C. EDE 1)AK PAREKS

Released By : ] Vo %/_/ S . _ 2)

Pazanmeter ) Results Units Mathod Allovable Limits

107 AL COLIFORM 0 col/100 ul

Sample  BOUTINE SAMPLE COLLECTED BY: MART A. MAURER.

Remarks:
1 T or t s Performd . See Special Instructions Above Ud=Onavailable
¥D- None Detected o * See Sanple Remarks Above
¥A- Not Andyzed LT-Less Than, CT-Greater Than

@SGS Member of the SGS Group (Société Générale de Surveiliarce) .26 «



CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

T 5633 B STREET ANCHORAGE. ALASKA 99518 TELEPHONE (907) 562-2343 FAX: (907) 561-5301

ANALYSIS RRSULTS for INVOICE § 50903
Chemlab Ref .§ 92.0440 Sample § 14 Matrix: WATER

Client Sample ID : DIV. PARKS SPRING #1 ANCHOR POINT Client Name : AK PARES
PWSID . A Client Acct :AEDPEAP
Collected :IBB 4 92 ¢ 14:44 hrs. 3004 . POt :NONE RECEIVED
Received : PEB 592 4 09:10 hrs. Regt :
Preserved with  : AS REQUIRED Ozdered B y :SID RICHARDS
Analysis Completed @ MAR O Q2 Send Reports to:
Laboratory Supsrvisor : STEPHEN C. EDE 1)AK PARKS
Released By : (‘ 2)
Parameter Results Units Method Allowable  Limits
GROSSALPHA 0.0 +/- 0.1 pCi/L EPA 900.0 15

Sample  ROUTINE SAMPLE COLLECTED BI: MARY A. MAURER.
Remarks: SAMPLE ANALYZED BY CH2M BILL, REDDING, CALIFORNIA.

1 Tests Performed * 900 Special Instructions Above UA-Unavailable
ND- Nom Detected . * Ser Sample Remarks Above
WA- Not Analyzed LI=Less Than, GI=Greater fhan

@ S% Member of the SGS Group (Société Ciénérale de Surveillance) .27 .



